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Abstract 
Water is an important factor in the ecological balance. Surface water pollution, due to activities related to the food industry and 
population growth, is a current problem with serious consequences to human health. Galda River from Alba County, Romania is 
a medium size river, but strongly affected by the pollution from anthropogenic sources. To restore the ecological balance of this 
area, the water quality parameters from the source to the mouth must be carefully monitor. In order to assess the water quality, 
the physico-chemical and biological parameters of water were measured over time. It was found that the quality of water from 
Galda River is principally affected by the agricultural and industrial activities carried out in the area (four high capacity food 
factories that processes animal products). The experimental results reflected a growing pollution, from the source to the 
confluence with the Mures River, in warmer months - November and May, while in the cold season the level of pollution was 
lower. 
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1. Introduction 
Water is a biotopic factor: it determines various types of climate, ensures the circuit of matter in nature, and 
influences the distribution of life on the globe. Water in nature is never pure and is the most common substance on 
our planet. Beside other resources, is available everywhere and has an important role in the environment and human 
life. Due to human activities are discharged high quantities of heavy metals into surface water and groundwater, 
which can have serious consequences for aquatic ecosystems and human health (Baican, 2001). 
Water is an indispensable factor for animal lives and the entire biological universe on the planet. "Clean" water is 
one of the most precious substances on earth, which ensure human and animal health and quality of their products. 
Polluted water represents a source of infection and parasite infestation not only for animals, but also for humans 
(Decun, 1997), and water transmitted pathogenetic bacteria lead to bacteriosis both in humans and in animals.  
While Romania is part of EU and adopted the acquis, Alba County represents a serious problem from an 
environmental point of view, due to the water pollution, in its natural and anthropic form. The phreatic and surface 
water is still used as domestic water by the population in the majority of ubieties due to the fact that are accessible, 
even if they present appreciable flow variations and variable biologic properties (Glevitzky, 2013).  
Galda River is located in the central western part of Romania, Alba County, presenting medium dimension and 
being strongly affected by pollution from anthropic sources. Human activities can contaminate water with various 
substances (Todoran, 2010). The use of water resources is determined by their dimension and the water availability 
in the geographical area where they are situated. A study is required for the flow to ensure the consumers necessities 
and the sources that lack pollution.  
The paper has a large perspective, as the studies upon the pollution factors tries to establish the quality of water 
from Galda River, from its spring to its discharge in Mures River. It also tries to identify the possible anthropic 
pollution sources using physical, chemical and bacteriological investigation methods. Although insufficient, these 
methods still manage to establish causalities and to predict the evolutional tendencies.  
2. Materials and Methods 
Water samples were collected from Galda River on a three mounth, between 2012 and 2013, in November, 
February and May and analyzed using an atomic absorption spectrophotometer. Samples were collected from 4 
stationary points (Figure 1). 
The water samples collected from Galda River were considered as reference points. The distances between this 
points and the confluence with River Mures are shown in Table 1: 
Table 1. Sampling places from Galda river stationary 
Sample Sampling place Distance (km) 
1 Ghioncani village, near source 40 
2 Mesentea village 10 
3 Oiejdea village 5 
4 Santimbru village, upstream confluence with the Mures river 0 
2.1. Determining temperature and pH 
The temperature of water samples was determined using a thermometer with an immersion T marker, HANNA 
HI145, for five minutes.  
The determination of pH in water samples was made using an InoLab pH-meter. 
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Figure 1. Study area and the sampling points  
2.2. The determination of nutrients regime 
The methods of rapid spectrophotometric determinations involve the use of the spectrophotometer Spectroquant 
NOVA 60 (SQ) and SQ specific kits (with reagents and reaction tubes). Following the work pattern from the kit, we 
read the SQ. The value appears on the screen in 2 seconds (Comitetul pentru omologarea metodelor si 
metodologiilor de diagnostic medical veterinar, 2004). 
Ammonium: Kit SQ domain 0.010-2 mg/l NH4-N or 0.01-2.58 mg/l. We dropped 0.5 ml from the sample in the 
reaction tube and homogenised. We added a dose of NH4-1K, closed, shacked, and, after 15 min read. In high 
alkaline solutions, the nitrogen ammonia is present almost totally as ammonia, reacts with hypochlorite ions 
resulting in monochloramine, which reacts with substitute fenol and forms a blue indocarbolitic derivative. 
Nitrates: Kit SQ domain 1.0-50.0 mg/dm3 NO3-N or 2.2 – 79.7 mg/dm3 NO-3. 0.5 ml of test is putted in the tube. 
We added 1 ml NO3-1K, shacked for a minute and, left it aside for 10 minutes. In sulphuric acid solution nitrate ions 
react with a derivative of benzoic acid to form a red nitro compound.  
Nitrites: Kit SQ 0.02-1.00 mg/dm3 NO2-N or 0.07-3.28 NO2- NO2 10 mm tube. 5 ml of sample are drop in the 
tube. We added a micro pallete knife of NO2-1 reagent and shake until total dissolution. Reaction time: 10 minutes. 
In acid solution, nitrite ions react with the sulphanilic acid resultingdiazonium compound; which then reacts with N-
1-naftiletilendiaminedihydro-chloride resulting in a violet red nitro compound. 
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2.3. Microbiological analysis 
Determination of total number of bacteria growing 37°C (mesophyll) (SR EN ISO 6222/2004) 
The method consists in inoculation of 1-2 ml sample in 10-15 cm3 nutrient agar culture medium with yeast extract 
(melted and cooled at 45°C). The inoculation is made into a Petri plate. After the solidification, the plates are 
incubated at 37±2°C, for 44±4 h. The colony-forming unit (CFU)/ml are directly counted. 
Detection and counting of Escherichia coli and coliform bacteria Part 1: Membrane filtration method (SR EN 
ISO 9308-1/2004) 
100 ml water sample are filtered through a membrane, process in which microorganisms are retained on the 
membrane surface.Membrane filter is transferred on a selective culture medium (lactose TTC agar) in a Petri plate 
and incubated at 36±2°C, for 21±3 h. 
The colonies developing yellow colour on medium are counted as lactoso-positive bacteria.  
Confirmation:  
a) Oxidase test: 10 characteristic colonies are passed on nonselective agar (TSA) and are incubated at 36±2°C for 
21±3h. Then, one colony is taken from each Petri plates and put it on filtering paper impregnated with oxidase 
reagent. Positive reaction: occurence of purple blue coloration in about 30 sec.  
b) Indole test: simultaneous inseminations in tryptophan broth. After incubation at 44°C for 21±3h, 0.2-0.3 ml of 
Kovac’s reagent is added. Positive reaction: occurrence of a purple red ring. The colonies with negative reaction to 
oxidase are counted as being coliform bacteria. The colonies with negative reaction to the oxidase and positive 
reaction with the indol are counted as being E. coli.  
Identification and counting of intestinal enterococci Part 2: Membrane filtration method (SR ISO 21528-1/2 
2004; SR EN ISO 7889-2/2002) 
100 ml or 10 ml sample and/or dilutions are filtered through the membrane placed on Slanetz Bartley medium. 
The incubation was made at 36±2°C for 44±4h. The typical colonies are pink or brown, in the middle or totally. 
They are then transfered on bile-esculin-azide agar, pre-heated at 44°C and incubated at 44°C, for 2h. The bronze-
black characteristic colonies are counted and the calculus method from SR EN ISO 8199: 2008 is applyed.  
Note: The preparation of culture medium is performed according to the Guide of culture medium Preparation and 
Obtaining (SR EN ISO 6887-1/2002; SR EN ISO:11133 – 1/2002). 
3. Results and Discussions 
The monitoring of water in Galda river, from a time evolutional perspective, was realised in three periods of 
monitoring, to observe the evolution of the studied indicators during one year: November, representative for the 
autumn season, February representative for the winter season and May, for the spring-summer season.  
Table 2. Physical indicators for the water samples 
Sample 
Temperature pH 
Nov. Febr. May Nov. Febr. May 
1 -1 -2 7.5 7.11 7.47 7.88 
2 0.1 -5 7.6 7.14 7.67 8.02 
3 0.1 -1.2 7.6 7.15 7.89 7.95 
4 1 -1 7.8 7.23 7.85 8.00 
 
After analysing the physical parameters, a normal variation of temperature is registered due to the variations of 
the seasons.  
From a pH perspective, the water from Galda River, in the first sector of monitoring, is weak alkaline, but the 
values are normal for surface water (Table 2). The pH values are ranging between 7.11 and 7.02. 
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A growth of the pH in the last month of monitoring may have natural causes, but also may be caused by the 
discharges from a can factory and a milk products factory, both in the area. Still, the pH value for May is normal for 
surface waters, with the possibility that the aquatic flora and fauna be affected, endangering the equilibrium of the 
aquatic ecosystems. For a more detailed characterisation of the pollution with organic substances in the Galda River, 
we analysed a set of chemical parameters.  
These parameters are also relevant for our study and presented in Table 3.  
Table 3. The analyse of the nutrients in the water of Galda River. 
Sample 
NO2- (mg/l) NO3- (mg/l) NH4+ (mg/l) 
Nov. Febr. May Nov. Febr. May Nov. Febr. May 
1 <0.008 <0.008 0.019 0.35 0.41 1.1 <0.01 <0.01 0.017 
2 <0.008 <0.008 0.062 0.75 077 2.8 <0.01 <0.01 0.160 
3 <0.008 0.031 0.093 2.57 4.45 1.2 <0.01 0.325 0.427 
4 <0.008 0.075 0.103 5.10 8.71 26.0 <0.01 0.329 0.510 
 
From the perspective of the nutrients group, the quality of water in sample 1 is in the limits of the first class of 
quality, presenting no sources of nutrients impurities. A slightly increased value is obtained in May, due to a higher 
temperature of the water, thus, the activity of the aquatic flora grows with the rise of temperature.  
We may consider the first sample as reference for the other three assay points, due to the fact that the samples 
were collected near Ghioncani, a village very close to the origin of Galda River. The only impurity acting upon the 
quality of water is the natural impurity, - (the minerals dissolved from the ground).  
For the second sample, due to the big debit of the river, the flood in the agrarian land in the area appears and this 
determines an increase of nutrients into the water. The floods, combined with the intense activity from local meat 
products factory causes water pollution in this sector. This sector also has as pollution causes the discharges from the 
domestic constructions, because the area presents no duct system and the emissions from the zoo technical activities 
of the inhabitants.  
For the samples no. 3 and 4, the natural pollution may be joined by the emissions from the industrial activities in 
the area, the meat processing, together with other sources of not punctual pollution, as the waists dumped into the 
river or deposited on its bed.  
The NO3-[mg/l] content in river water in the analysed period not exceeding permissible limit value even for 
drinking water of 50 mg/l, with the highest value for sample 4 collected in May. Also the samples did not exceed 
even the content of nitrite (NO2-[mg/l]) of 0.50 mg/l NO2- is established for drinking water in Directive 98/83/EC.  
Nitrites are found due to the pollution of water with organic matter, or by partial oxidation of the amino radical or 
by reducing nitrate. Their presence indicates a more back pollution of water, but with higher concentrations of 
ammonia shows that the pollution is continuous. 
The values for ammonium ions, determined from the analysis, are in the range, except the sample no. 4 from 
May, with a value of 0.51 mg/l. Increases are recorded in hot weather, and the trend is increasing in time values.  
Ammonia occurs after water pollution by organic substances that undergo decomposition, the first step of 
degradation nitrogenous substances. Its presence indicates recent pollution. 
Table 4. The presence of microorganisms in Galda River 
Sample 
Total coliform bacteria/100 ml E.coli/100 ml Enterococcus/100 ml 
Nov. Febr. May Nov. Febr. May Nov. Febr. May 
1 70 32 147 35 31 47 42 33 64 
2 89 47 215 45 45 56 56 20 73 
3 102 48 239 51 74 182 94 53 126 
4 284 183 334 142 93 258 147 125 270 
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Total Number of bacteria (TN)/ml parameter broke for all the samples and months the analyse value of 500 ufc. 
The importance of TN indicator results from the report between the microbial charge of the water and the probability 
of the pathogen germs presence. The risk of pathogen agents into the water increases with the colony-forming units 
(CFU) value.  
The results from the microbiological parameters show a good quality of the water for sample 1 sampled in 
Ghioncani, the results are in the limits of the maximum accepted concentration and the water is first quality. This 
sector presents no risk for the health of the population. Sample 2, from the microbiological determinations, shows an 
increase of value for all of the determined parameters. Also, an important contribution may by the result of the farms 
and the meat product factory along the river. The results for the sample 3 show an increase of Enterococcus almost 
to the maximum limit. The existence of bacterial of E. coli type and the enterococcus in the water samples may 
present serious problems for the population, as diarrhoea, epidemiologic eruptions etc. The presence of these 
indicators in the water is characteristic to water infested with faeces or organic materials (Colford, 2007). 
All samples analysed were positive for the presence of the micro-organism - Escherichia coli. Bacteria as E. coli, 
Citobacter, Klebsiella, and Enterobacter indicate a recent and dangerous pollution along the river. Their existence 
into the water, together with other parasites microorganisms or agents induce the disease to any consumer and 
requires a rigorous control of the health of the water, in order to avoid pandemics or death for the population 
(Todoran, 2009). 
For sample no 4, the anthropic pollution manifests, together with increased values of the physical-chemical 
parameters, also increased values for the microbiological parameters. The consequence of the microbiological 
elements into the water may lead to a serious illness of the population in the area, but also for the animals and the 
plants.  
The experimental determinations validate the premise that the pollution is an effect of the human activities.  
4. Conclusions 
Our study demonstrates that the main pollution source of Galda River is the anthropic pollution.  
The effects of this pollution in Galda area is confirmed by the presence of nutrients into the water and by the 
microbiological analyse. These, together with the physical-chemical analyse for the water of GaldaRiver, in the four 
research station, indicate the microbiological pollution, disregarding the source. The pollution of GaldaRiver is not 
accidental, instead permanent. The continuous pollution may lead to fishing stock mortality. The values of the 
analysed parameters are higher in the spring-summer months than in the winter months.  
Most of the samples reacted positive to one or all the determined parameters, the water samples are 
microbiologically polluted, the microbiological charge increasing from the origin of the river – Ghioncani to 
Santimbru, before entering Mures River, and also depending on the season of the year. 
The presence of E. coli in the surface water indicates a contamination due to the waist water, the not conform duct 
systems and the animal dejections. A microbiological pollution appears in some ubiquities and this indicates the 
phreatic water is polluted and the natural purification phenomena suffer transformations; the nature does not manage 
to be its own purification system. 
References 
Baican, G., Fodor, D., 2001, Impactul industriei miniere asupra mediului, Editura Infomin Deva; Ciomos, V., 2005, Alimentarea cu apa a 
populatiei – present si viitor, Hidrotehnica, Vol. 50, Nr. 2-3; 
Colford John M. Jr., Wade Timothy J., Schiff Keneth C., Wright Catherine C., Griffith John F., Sanhu Sukhminder K., Berns Susan, Sobesey 
Mark, Lovelace Greg, Weisberg Stephen B., 2007, Water quality indicators and the risk of illness at beaches with non-point sources of fecal 
contamination, Epidemiology, Vol 18, Issue 1, pp 27-35; 
Decun M., Igiena veterinara si protectia mediului, Ed. Helicon, Timisoara, 1997; 
Glevitzky M., Popa M., Calitatea apelor freatice: principia teoretice si studii de caz, Editura Aeternitas, Alba Iulia, 2013; 
Todoran Angela, Vica Mihaela, M. Glevitzky, Dumitrel Gabriela Alina, Popa Maria, Water Environmental Situation of Wells in Galda de Jos 
Village, Romania: Microbiological control, Chem. Bull. “Politehnica” Univ. (Timisoara), 55(69), 1, 2010, p. 95-98; 
Todoran Angela, Glevitzky M., Microbiological Groundwater Quality from Alba County, Journal of Agroalimentary Processes and Technologies, 
15(4), 2009, p.515-520; 
452   Maria Popa et al. /  Agriculture and Agricultural Science Procedia  6 ( 2015 )  446 – 452 
***Comitetul pentru omologarea metodelor si metodologiilor de diagnostic medical veterinar, Subcomitetul pentru omologare metode de 
diagnostic de igiena si protectia mediului (2004) - Metode omologate, Cap. 10; 
*** SR EN ISO 6222/2004, Numararea microorganismelor de cultura. Numararea coloniilor prin insamantare in mediu de cultura agar, 2004; 
*** SR EN ISO 8199:2008 § ISO 8199: 2005, Calitatea apei. Ghid general de numarare a microorganismelor din cultura, 2008; 
*** SR EN ISO 9308-1/2004, SR EN ISO 7889-2/2002, Detectia si numararea de Escherichia coli si bacterii coliforme Partea 1: Metoda prin 
filtrare pe membrana, 2004 
*** SR ISO 21528-1/2 2004, Microbiologia alimentelor si nutreturilor. Metoda orizontala pentru detectia si enumerarea Enterobacteriaceaelor, 
2004;  
*** SR EN ISO 7889-2/2002, Identificarea si  numararea  enterococilor intestinali. Partea 2: Metoda prin filtrare pe membrana, 2002;  
*** SR EN ISO 6887-1/2002, Microbiologia alimentelor si furajelor. Pregatirea probelor pentru analiza, a suspensiei initiale si a dilutiilor 
decimale pentru examenul microbiologic. Partea 1: Reguli generale pentru pregatirea suspensiei initiale si a dilutiilor decimale, 2002; 
*** SR EN ISO:11133 – 1/2002, Ghid de preparare si obtinere a mediilor de cultura. Partea 1; Ghidul general pe asigurarea calitatii pentru 
pregatirea mediilor de cultura in laborator, 2002. 
 
 
 
 
